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I. Executive Summary

Industrial ﬂ@velopment surrounding New Bedford Harbor in
southeastern Massachusetts has resulted in the har iments
becoming ﬂJnt&mL“dt(i with high concentrations of many compounds,
including pulyahlnrlnaL@d hmph@nvln (PCBs) to greater than
100,000 ppm (Ne: 1 et al., 1996). As a cmnﬁequ@nﬁw of thiS
contamination, harbor dnd 17,000 ac: f ac
Buzzards Bay were flnd]L23d on the U.S. Environme
Agency’'s (EPA’s) National Priority List as a Supe
1983, Among other remedial studies, a pilot dre
disposal study Jucted in 19¢ 1989 determined
cutte: d dred g was in reducing sediment PCB
concentrations and minlMLZlMg release and transport of
Toufamlnaan to acceptably low ls (USACE, 19%0). In 1990,
dr Lng we 1 to remove t

¢ he most contaminated sediments
approximately 5 acres ref to as the hot spots (USEPA, 1990).

in
ermction
.und site in
fing and

nat hydraulic

L=
"

Dredging of these hot spot sediments occurred from April
1994 through September 1995. Approximately 14,000 cy of
sediments were hydraulically dredged and pumped via floating
plp@llne to an interim shoreline confined disposal facility (CDF)
locat one mile away (Figure 2-1). In order to verify
that drv operations did not r t undue risks to human
health o environment, extensive air and water gquality
anLLhrlnq was p@rtnxm@d throughout project implementation. This
report summa ults of these monitoring programs, and
reviews the owve . e effects, or lack thereof, associated
with the dredging operations as demonstrated by a comparison of
the monitoring results with pre-established control c :

e 123 L €
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3

The hot spot sediments were situated in a shallow tidal
estu&xlﬁe area where the Acushnet River merges with upper New
rbor (Figure 2-1). Th liments are generally a
mdy silt with some :1ay and by definition contained
2y than 4,000 ppm (0.4%) total PCBg. Cadmium, chromium,
h levwﬂsm Removal of the

gr@ﬂt
COPFE
h@h
apprc

- and l@dd were also present at hi
bot sediment was estimated to re
«imately 45% of the total mass of pLHS in the harbor
o, 1989 at ES-2 and 2-6; USEPA, 1990 at 8).

The air and w 21 quality monitoring results
in were reviewed cuntluudLly throughout wmpl

a safe project, and to make c rational
In summary, while little if any : s to

eﬂmsvstem were found, some issues with air gquality

that were addressed thmuqh changes in up@TTLJOH or through
eng: ring controls. ©Only 10 of over 4,000 airborne PCB samples
(umz§%), taken at e monitoring stations, exceeded the 1
ug/m@ recommended Limit (REL) for each individual
Aroclor (NIQOSH 1994).
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':l ‘<:'

4

-




The Record of Decision fc
site originally called for on-

‘ sediments. Howevnxﬂ
ressionally supporte 3
ineration at about the
:n&ratimn'mmmmwwwM' -
tkwmﬂnpinﬂ an alternati
1 sediments.
: hot spot CDF.

» this first operab]
3ite incineration of the dredged
to a vehement and

rgal in public support for
mub1]1¢mLimn stage, EPA terminated the
remedy. ' is currently
atment or dlﬁpuﬁdl remedy for the

In lhw interim, the sediments remain stored

The high degree of
carried over to the dx
Commenwealth of Massac
aninﬁwrs (USACE,
i rested local

public interest in the project also
lging por .3mx<wf the remedy. EPA, the
getts s hn U.8. Army Corps of

» the Corps) worked extensively with

. X slders Th nuchmut project operations to
share monitoring o) T - turn-around bagis, and to
demonstrate that the project was being performed in an
environmentally sound manner.

As with the
production
Rﬁqiﬂn I,

ntation of the dredging project,
was a collaborative effort between EPA
EPA’s th] sett, RI marine research and development
USACE and their consultant Roy F. Weston, Inc.

arding this report may be directed to David
*A’s Remedial Project Manager for the site at
’3 “/jB or dickerson.davee@epamail .epa.gov.

implemer
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IT. Summary of the Envirconmental Effects of the Hot Spot
Rredging Program

A Introduction

One of the principal goals of the hot spot dredging program

was the removal of a significant percentage of the PCB mass in

the upper harbor without causing significant additional risks to
human health or the environmen

A nd obj lve was to avoid
additional remediation in the lower harbor as a result of the
dredging program (i.e., contaminant transport to less
contaminated areas). A monitoring plan was developed prior to
dredging based on these proje goals (Nelson, et al., 193%4).
Specific criteria were established to ensure that this operation
did not pose a threat to human health or cause additional
environment

1l damage to New Bedford Harbor (NBH) and adjacent
Buzzards Bay.

1

This s

is structur to follow the de
listed in the nal monitoring plan. Specific criteria e
established » net trans t. of PCBs from the upper harbor
as well as for selected biological parameters (toxicity tests and
biocaccumulation). Chemical 1 physical criteria addressed
concerns with respect to limiting the transport of contaminants
from the more severely contami ed ug harbor. BRicological
criteria, including selected toxicity tests and PCB
bicaccumulation in blue and ribbed mussels (Mytilus edulis and
Modiolus demissus, respectively), were established to ensure
biota were not adversely affected. In addition, PCBs and met
were monitored in the water column. The specific criterie
methods utilized will be described, foll by a di

the results relative to the established teria.

the data will be considered relative to the overall project
goals, thus providing an information base upon which to ass
the succ of the Hot ot. dredging project as well as dr
as a remedial option fc

NBEH.

él

[Ny
b3l

additional contaminated sediments in

L &

B.

The location of monitoring stations critical to the
environmental criteria, and the rationale for various c eria
selection, are desc: ad in detail and are similar to those used

wa =]

during the pileot dredging study (Nelson and Hansen, 1991).

o

Station Location

One fundamental gecal associated with decision-maki
remediation was to limit contaminant trafhsport, and sul

effects, from the up harbor to the lower harbor and rds
Bay (Figure 2-1). Therefore, decision criteria ‘e established
to limit effects at the same two = 2gle stations employed in

LG

=
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the pilot study, the Cogg
Hurricane Barrie
L EIE on between

aghall St. (NBH-2) and the
3H-4) . Station NBH-2 is positioned at the
he upper and lower harbor; c¢riteria were
egtablished here limit the net transport of PCBs to the lower
harbor, monitor gignificant, PCB biocaccumulation in als,

l monitor for acute toxicity in the water column. At ation

transition point between NBH proper and Buzzards Bay,

ision crite re established for PCB biocaccumulation in
mugsels as well as for sub-lethal biological effects. Unlike the
pilot study, no emical criteria for water column samples were
established at D -4 . Chemical data collected during the pilot
study indicated that when concentrations were cont ‘ at NBH-
2, no corresponding signal was observed at NBH-4. use PCB
net transport was monitored at NBH-2, it was not necessal To
measure chemical concentrations in the water column at NBH-4.
Additionally, mussel bicaccumilation was quantified at NRH-4,
which provided an egrated assessment of water column PCB
concentration over time.

e

L

In addition to the stations sampled for the decision
criteria, supplemental water column monitoring occurred at
several other - * harbor locations. The additional stations
were sampled to - in identifying possible causes of
potential toxicity associated with the operation. These station
included one immediately south of the dredging operation, NBH-1,
and one in the wvicinity of the CDF, NBH-7. For example, if
toxicity was noted at NBH-2, conceivably it could be associated
with either the dredging operation or the CDF effluent. Without
monitoring at these additional sites to distinguish the toxic
am location, the observed toxicity might be attributed to
dredging when it could have been emanating from the CDF.

&

Decigion Criteria

Net Transport

As stated previously, one goal of the hot spot remediation
was to minimize the transport of contaminants to the lower
harbor. To accomplish this objective, PCB transport under the
Coggeshall Street Brid needed to be limited. Previous stud:
by the CCOE, EPA, and o have demons a continual net
transport of PCBs to the lower harbor even in the absence of
drec Because PCB net trangport occurs continuously,
regardl of remedial operations, it was necessary to establish
some "acceptable" criterion limit for transport associated with
the hot t remediation. This level was selected to ensure that
no additional remediation in the lower harbor would be required.

rr

(

-

the idea of limiting dredc
ble, establishing a specif:
Forward. Seve

jing‘related PCB transport
c criterion value was less

were possible. During the

wa s

strx

Tht

pilot study, the PCB criterion at NBH-2 was based on a daily

)
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single-point water column concentrat ‘ rement compared
against a statistically significant incr .ﬁ ov preoperational
conditions (Nelson and Hansen, 19%1). This approach worked well
for ' asons. First, the sediment PCR wunﬂenlrmtlwnﬁ were
rel :1vely low (~200 pg/g) and rhe duration of P ;
short. Therefor th@ probability of transporting lar
of PCBs tm th@ h@:hwr was lww and could be contr
‘ ive] ing PCB concent)
inst @ sinql@ point crite

. wWas
amounts
olled
ations at NBH-2 on a daily

bagis

This was not the case with the hot spot remediation. The
sediment concentrations were up to three orders of magnitude
higher than those dredged during the pilot study, and the
duration of the project was longer. Therefore, a single episodic
criterion value could give a false sense of security with respect
to PCB transport to t lower harwa. For example, if the PCB
water column concentration remained at 1.3 pg/l during the entire
hot spot remediation, a period of about 16 months, it would not
have constituted a VLulaLLun relative to the pﬂ]wt Study decision
criterion of 1.4 ug/l. However, if PCB water sntrations were
near background most of the time (~0.3 upg/l duflnq thp dredging
period), and exceeded the old criteri Lently
during the operation, the net tramapmr, he lower
harbor would be less over time. Therefore, it tant. to
consider both magnitude (i.e., concentration) and duration (i.e.,
time) components r the hot spot remediation. An evaluation
parameter that provided the most integrative assessment of PCB
transport would yield the greatest probability of limiting lower
harbor impact during the remedial operation. A more conservative
(i.e., environmentally pro cive) approach than t
epLsmd“c value was adopted for the hot spot remedi X
maximum cumulative transport (MCT) of PCBs during the @ntnne
operation. This MCT approach was bas on the ief that some
quantity of PCBs could be culated that would be I Jnmed to
have ne significant impact on the lower harbor. This mass of
came the decision criterion value. The cumulative total
of PCB net transport at 1 was then compared with this upper
limit throughout the operation.
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becs

The challen osing a MCT for PCBs at NBH-2 was
ing that ma which would be "unacceptable" for
sport. to the lower harbor. A scientifically def&rmfhl@
imate of how much PCB transport is Wacceptihl-
icult, if not impossible, to calculat Conge .
professicnal judgement was e;a:clsed to define "unacceptable”
MCT to meet the objective of not lequivlnq additional remediation
in the lower harbor. The average sec l iment concentration in the
lower harbor was calculated to be 14 ppm (Nelson et al., 1994).
Based on this PleLl”q average cundentritlnn” it was decided that
a 1 ppm increase in the sediment would probably neither be
detectable analytically nor cause additional damage ecologically.
Therefore, the MCT criterion value for NBH-2 was operationally

ge
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best
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defined as follows: that mass of PCBs transported out f
upper harbor, above background concentrations., that woul

se _the mean lower harbor sediment cong
than 1 ppm.

om_the
Ld
entration by more

h

Based on this definition, a numerical MCT criterion value
lculated. Several assumptions were made. First, it was
med that PCBs would be deposited in the sediment uniformly
er the entire lower harbor and remain in the system
indefinitely. This was not the case. Data collected before,
during, and after the pilot study indicate that only about 50%
the total PCBs at NBH- ire associated with particulates. The
other half are present in the dissolved phase of the water and
would like 2cially exclusively i

p
¢

—

kely not settle to the bottom,
the lower harbor. Also, a portion of those particles that move
into the lower harbor may deposit in the depositional ar
presently scheduled for remediation (USEPA, 1996b). This mass
PC 1l be removed permanently from the lower harbor and not
have a long-term impact g the MCT approach assumed tha
only PCBs would deposit during the operation. In fact,
uncontaminate ] also deposit continuously, which }
cumulative e 't of diluting any PCBs that will be deposit
a regsult of the remediatiocn. The ‘ore, the a
PCBs that are "allowed" to be t sportec
will remain in the sediments of the lower
on the side of environmental protection.

B

288

W

pa—

t
a
sumption that al
using the MCT apprc

-y

The calculation of the MCT value req
of the mass of PCBg in lower NBH. A detailed description is
given by Nelson et al. (1994); however, a brief overview is
provided here. The total sediment surface area in the lower
harbor was determined using a digitizing planimeter. Next, the
volume of sediment was determined by multiplying the are
depth of 4 cm; chosen to represent the biolc
The resultant volume was converted to dry we

2 of sediment density (1 cubic cm
mass of the top 4 cm of sed - in th
approximately 240 X 10° Kg. Theref:
1 PCB sediment concentration by 1 ppm, 240 Kg of PCB would
have to be transpor to the lower harbor. This mass of PCBs
became the MCT decision criteria value for NBH-2.

mass units usi

lower harbor was

Biological

In addition to the chemical and physical measurements,
biological decision crit rve two pux

on the chemical criteria and a screen for
toxicity associs

a s

the presence of
:d with contaminants not monitored for
chemically. Typically, the general public can relate more
closely to biological measurements than chemistry numbers. The
that there are a few additional ug of a contaminant in the
column often dc not convey much significance to the

public. However, if those contaminants cause mortality in the

-]
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harbor is conservatiwv

lired the determinatio

poses: a reality chec

of
n

of
t

he
s
1
h

e

Il

ng

2.2 g dry wt). The

in order to increase the

k



bicta, a red flag is
small increase in contamina
cory

in peoples’ minds. Conversely, a
. concentrations without a
ponding biological signal indicates that those elevated

)

levels may not be causing significant environmental impacts.
This was the case during the pilot study. The biological
criteria indicated no impact at the two stations at which they
were employed, even when sporadic elevation in PCBs occurred at
NBH-2 These values provided a reality check for the chemical
values and a sense of security that envi me ]l parameters of
concern, namely the health of the biota, were being protected.

et

ond rationale for including biological criteri
it is impossible to enumerate every single contaminant f
possibly elicit biological effects. Rather, it is easier to
conduct. toxicity tests and have the organisms’ physiological
reactions to the st indics whether or not a problem is
occurring. Two types of bic yical criteria were employed for

the hot spot remediation: toxicity tests and biocaccumulation.

is that

=

Ly tests
iological criteria
shall St. Bridge) wer
nts at levels le
lower harbor. The ¢
(the Hurricane Barri
-aminants at levels that might cause sub-le
1isms from di

Toxic

lished at Station NBH-2 (the
designed to prevent water-borne

1l to organisms from discharging to

l of the biological criteria at Station
21) was to prevent water-borne

thal effects in
harging into Buzzards Bay. Based on the

t study (Nelson

lected to assess

NBE
con
o1

res

2]
by

1lts (i.e., species sensitivity) of the pilot
€

and Hansen, 1991), three f :
acute e cts at NBH-2 during the hot spot remediation: the sea
urchin (Arbacia punctulata) sperm cell test, the 7-day mysid
(Mysidopsis bahia) survival test, and the red alga ia
: survival test. The actual criteria were acute effects
than 20% that at the West Island reference station (NBH-
for any two species, or 50% greater than at NBH-5 in any one
ganism. The toxicity tests selected to assess sub-lethal

! NBH-4 include the 7-day mysid c test and the red
alga rep: ion test. The specific ] - were sub-lethal
effects gr than 20% that at the West Island reference
station (NBH for any two species, or 50% greatexr than at NBH-5
for any single organism. These are the same criteria that were

employed effectively during the pilot study.

—
(g

city tests were se

=
t

~

Ly

i

Bioaccumulation

During the preoperational and operational phases of the
pilot study, as well as subsequent post-operational deployments,
biocaccumulation of PCBs was measured in mussels deployed in NBH.
The data indicate tl accumulation was xe bly constant over
time. Howeve . questlons pé¢ ining to PCB uptake in the
mussels were raised as a result of these data. Research was
conducted to expl e questions which ultimately reinf

[}

i

lore thes reed
earlier findings that PCB accumulation in mussels accuratel

26
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reflects wat

* column concentrations, especially the dissolved
fraction (Berge : ¢

3 Loal., 1993a; 1993b). : the use of
mussels was considered to be very important for monitoring PCB
bicavailabi. at both the ”ﬁqmﬂuhall St. Bridge and the
Huxnnﬂun@ darrier during remediation. The decision criteria for
ising PCB hlmdw:umu]uilmn at NBH-2 and NBH-4 was a

st et 1lly L (a=0.01) increase over pre-Hot Spot
dredging conce:

Procedures

cation
the reasons mentioned above. QUdnllfylnq total PCB-
f lower harbor was assessed at IMJ gsite and
rex : 1 one of the most important iteria in the project.
Am 1n1@m31vv water column sampling effort was conducted at NBH-2
Pd1h tidal cycle (i.e., flood tide then ebb tide) when
y occurred. Water samples were collected at thirteer
locations throughout the water column at this
horizontal points with multiple depths at h point,
2-2). Samples were taken at each six-inch L1 or ri
Elur uation as measured by a tide gauge at the bric
: was used instead of time intervals becs
1 fall at NBH-2 was not uniform over a tidal cyc.
samples were composited to form one sample for the :.mmi
one ple for the flood tide. These two samples were dhdlvwed
for is and metals PCB analysis was «unduww 1 on a 24 hour
turn-around basis so that contaminant tr rort to the lower
harbor ccould be assessed Lm»&dly for each dredging day. For
cumulative flux determinations, on days when c ng O
but no monitoring was conducted, the mean cornc ration
previous dredging days was used for cumulative ]
determinations. Both individual and cumulative Elux
determinations were reviewed on a daily basis. If e’
contam nt levels were detected, ws data were reviewed from
NBH-1 and NBH-7 to provide an indication of the contamination
source. In addition, the cumulative flux determinations were
compared daily to the MCT decision criteria for the entire
project.

The focal point for water quality monitoring was &
2, for

A
H
i

-ion (5
Figure
n tidal
= Tidal
water rise

s

v
=
3

avated

Chemical

The primary remedial goal was to remove PCBs and other
collocated contaminant refore, accurate quantification of
PCB concentrations in water and biota was extremely imphrfanr
PCBs are a class of hyd hobice organic contaminants containing
209 individual cong Each PCB congener has one to ten
chlorine atoms attached in a unique molecular arrangement. For
many years, PCBs were quantified as total Aroclor®. Aroclor® is

2-"
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Aranr

a Monsanto company trademark and refers to mixtures of PCB

congeners (e.g., see Table 3-3). When quantifying total PCBE

co it cion as Arcoclor®, results can vary depending upon the

analytical method used (i.e., which congeners are selected to

represent the Aroclor® mixture). Congener-specific analysis is

more accurate because single congener standar and reference :
ified values) are readily

materials (with congener- i
sons, this program measured 18

pecific ce
available. For these re
individual congeners in water and biota (Table 2-1), instead of
guantifying total Aroclor®. WEV ause numercus s 1
colle 2l during the pilot study w red both congener and
Aroclor® content, a relationship betwe the two was calculated
that allowed conversion of the PCB congener concentrations to
total Aroclor® content.

Another result from the pilot study was how best to quantify
PCB concentrations in water column samples. A subset
were analyzed for both whole water and dissolved/parti
concentrations. Often, the sum of the dissolved PCB plus
particulate PCB exceeded the whole water PCB concentration,
cularly during times of increased particle loading. For
Ansport

reason, and to increase the accuracy of the net t
calculations, all water samples were analyzed for dissolved and
=T

particulate PCBs separately, then summed to get a total value.

Water sample PCB analysis was conducted in

he following
and flood tidal

manner. Separate composite samples for the ebb
cycles were thoroughly mixed and filtered through a 0.3 um Type
A/E Gelman gla fiber filter. An internal standard (CB19B) was
added to each sample before extraction with acetone and methylene
chloride. Extracts were solvent exchanged to hexane and analyzed
by GC-ECD (gas chromatograph equipped with an el ron captur
detector) . thteen indivi '

the dissolved and particulate fractions of the seawater

dual PCB congene quantified in

o

i

Separate ebb and flood composite samples were thoroughly
mixed and filtered through a 0.45 um Coster teflon filter. Next,
samples were ; 1 2M ni ¢ acid. The resultant
extract was brought to volume and analyzed for As, Cd, Cr, Cu,
Hg, Pb, Ni, Se and Zn on an inductively coupled plasma
spectrophotometer or an atomic adsorption spectrophotometer.

3,
(95}

Biological

Toxicity i
Ark

-
5 LS

ia punctulata: The sea urchin, Arbacia punctulata
sperm test (SCT) measures the concentration of a te
substance that reduces fertilization of exposed gametes relative
to a control. In this study, the SCT was used to measure water
column acute toxicity at station NBH-2. The test method uses
fertilization to estimate toxicity, following a short-term

[

"
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Table 2-1. The eighteen congeners measured in the water column for
this study.

Name Substitution Pattern

CBOOS8 2,4'-
CBOLS 2,2, 5~

CBO28 2,4,4" -

CB044 D,20,3,30—
CBO52 2,2°,5,5"-

CB0O66 2,37 ,4,4" -

CBLOL 2,2',4,5,57 -

CB10S 2,3,3',4,4"'-
CB118 2,37 ,4,4%,5-

CB128 2,27

I i
CB138 2,27,
CB153 2,27 ,4,47,5,5 -
CBL170 2,27,
CB180 2,2',3,4,47,5,5 '~
CB187 2,2,
CBL95 2,2',3,3',4,4",5,6-

CB206 2

.27 ,3,3,4,47,5,
C

B209 decachlorobiphe




.....

exposure of the sperm to effluents or receiving water. Briefly,
the method consists of exposing dilute sperm solutions to the NBH
water samples for one hour. Eggs are added and £ ilization
occurs in exposure wvials. The test is turmln‘ after 20
minutes by the additimn OF a fixative, and ive fertilization
is tabulated by micros 'dmauvutlulw uﬁ from control and
test samples. F . tk ] 1ily
apparent by the a surs

-~
F
s
S

Mysidopsis bahia: Mys d; are small
test method consist f € ’ g seven-day old
juveniles to a waterx : lwx 7 days. Two te

used in this progra .vdl, a measure of iei
Nnml&, and ‘owth (mva:u 1 as ight), a measure of sub-
lethal ef -8 at NBH-4. The 3 conducted under conditions
of daily renewal with NBH water Hdmpl@ﬁ, during which the animals
were fed newly hatched brine shrimp, Artemia salina.

L8 were
Ly abt

. This marine red alga was also used to
nd sub-lethal effects during the dredging
tes were analyzed at each station and the

1-2, acute toxicity was quantified in
whllw at NBH-4, sexual reproduction was

1 effect. Briefly, the method consists of
ﬁ@mal@ﬂ to effluents or receiving waters
a 5~ to 7-day period of development in
atter period al]nww time for any cystocarps
production) to mature. At the end of the

measu
Program. repl.
r lts 2d. At
culumm me1@S,
rasured as a sub-

: re of ma 1.

I”S, fo

—

contro
(ev
devel K 1
(yﬂ1uv&rpq per plant are

number of live plants and the number of
counted.

Bioaccumulat ic

Detaile
found in Nb
2] g

| depl
L anc SO : 1y, unuunLqm
2 collec rom Bast ﬁdNQWJ h, MA (blue musse
lig) and Wvﬂt Iﬁlanﬂ, MA (ribbed mua'als" Modi
Both mussel species were utilized use

ntinu throughout the summer months, Wh@Le‘%MU&EtmNWF
are often greater than 25°C in the upper harbor. Blue muss
nul mnrvrmalﬂwﬁwztﬁmm@rature:ﬂmniunm;p@rladﬁ«sf1mumm

hv*miwr@” it was nr“avsﬂry to use another organism. Ribbed

1ssels have a greater temperature tolerance than blue mussels
and a previous study in NBH demonstrated that they accumulate
PCBs in concentrations equivalemt to that in blue mussels within
a 28-day deployment period (Nelson et al., 1995).

els 1"[1 )

Mussels were placed lntw polyethylene mﬁwh bags
1 meter above the bottom at three sites: NBH- -4,
2-1). Each station conm"nt@d of four ind@pamimm"<wmﬁ_i
After 28 days, the mussels were retrieved and frozen.
dndlysla‘ mussels were thawed, shucked and homogeniz
grams of homogenate were extracted with acetonitrile

Two
rentane,
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solwvent -
for the
(Berge:

changed to hexane, and analyzed by gas chromatography

same 18 ‘I CB congeners quantified in the water samples -
‘ 1993a) .

. 3

C. Results and Discussion

Net transport

The primary hot spot dredging monitoring goal was to ™~
effectively limit the transport of PCBs out from the upper
harbor. The MCT decision iterion was established to allow an
amount of PCBs that would not require any additi 1] remediation -
in the lower harbor. Figure znj shows the net transport of PCBs
(Kg per day) for each day that trdn&pmmt data were hﬁLl@cVedJ
For days when dredging occu: transport da
collected, a mean PCB net ti - value was used. r] his value
was calculated by taking a mcan of all previous dredging days’
transport l@»@_s. Thus the cumulative net transport values
include all dredging days, both when monitoring occurred and when ™
it did not.

The cumulative transport during the dredc?.' hpwratlon never
approached the maximum allowable n cri ia.
Figure 2-4 shows the allowable maximum cumulmLLve tr?nSPOL“‘ 240
Kg, distributed equally over the entire dr 1ing period, 260 days
(240 Kg/260 days). Also shown is the actual cumulative trdrqpotL

r the same period. For the entire operation, the total mass
2 transported under the bridge was approximately 57 Kg.
1h -8 represented only 24% of the maximum 240 Kg allowed based on -
the net transport criterion. Therefore, the criteria for net
port was not violated during the remediation. The mass of
sported out of the upper harbor during this time period

ificantly less than that considered sufficient to require

ticonal remediation in the lower harbor.

-

ans

was
adc

'
~

Toxicity tests B

A summary of the biological test results

NBH-2 and NBH-4
is provided in Table 2-2, while Pppendih A Vﬂhu]aLes all of the
biological data. The results of speci
discussed here.

LLTUS are

Sea Urchin gsperm ¢
performed du the dx

A1 _test. Of the 86 sperm cell tests

1r lging project, mortality at station I\J'F!'E-‘[--">
was never more than 10% than that of station NBH-5 the r 2
gite. At stati NEH-4 the maximum difference between station
NBH-4 and NEH was 12%. Therefore, beo: ‘ cia for
mortality (greater than 50% that at NHP/% 'nq]e specile
was never viclated during the course of cion, remedial
. on this test

activities appear to cause no acute Httelmu

a4
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______ Table 2-2. ynt]nqlﬂ of

biological ‘" slon orit
‘ morta. >Hou that
any

toxicity test results relative to
ri The biological criteria at NBH-2
1-5 for any two species, or »50%
; ; : NBH-4, the criteria were sub-lethal
£ »20% that 7 th any two species, or >50% for any
Hingle @pvm1ﬂh. Lues  ind & the number of ti ia
were exceeded for each t Sy .ong with the total number of
tests conducted, in parentheses, during the hot spot monitoring
program,

parey

1
{ on
» wd' b,

Mymsid
Suxwival

Hurvivmm

|| Aoute BEffects (NBH- m)_‘ N Sub-lethal Effects

(NBH-4)
) Mysid
Growth

NBH-2 0 (86) 1 (7) 1 (83)
NBH- 0 (85) o (7) 0 (82) o (7 3 (72)

Table 2-3. Mean (standard deviation) PCB concentrations (sum
10 congeners, ng/g dry weight) in mussels deployed at monitori
ong for 28 days. Pre-Operational samples were collected
:n July 1987 and December 1993 (n=9); Operational samples
were collected between May 1994 and September 1995 (n=14); Post-
pers: nal samples were collected between October 1995 and May
1997 (n=4).

PCB Concentration (ng/q)

Station Pre- Operational Post -
Operational Operational

NBH-2 L5012 (4368) 15052 (4719) | 14639 (3718)

""" NBH -4 3814 (892) 4250 (890) 6315 (711)
NBH-5% | 613 (187) 403 (73) 371 (204)




Mysids, BSeven week-long tests were conducted with mysids,
with only one demonstrating any negative impact relative te mysid
survival at station NBH-2: 100% mortality occurred during the
week of 12/12/94. However, during this same time peried, no
acute effects were cbserved with the sea urchin sperm cell test
or in Champia survival. Relative to the sub-lethal mysid growth
criteria established at NBEH-4, no negative effects were cbserved
on any occasion. Based on the specific decision eriteria
established for this operation, dredging could have had an acute
effect on only one occasion; however, similar acute effects were
not observed with either of the other two test species.

Champia. Water column samples collected on eighty-five days
were assessed for Champia survival at NBH-2. On only one
cccasion (9/7/94) was mortality greater than 50% that at NEH-5.
However, on the same day, survival was 100% and 50%,
respectively, at stations NBH-1 and NBH-7, which were closer to
the dredging operation. Purthermore, no negative effects were
cbserved in the sea urchin acute test at station NBH-2 on this
same day. While the exact reason for this mortality is unknown,

the data indicate that it was not related to the dredging
operation.

Champia reproduction, as measured by cystocarp production,
was cne of two tests used to assess sub-lethal effects at NBH-4.
Of all the tests used in this monitoring program, Champia
reproduction is the most sensitive to both anthropogenic
atressors (e.gq., metals, organics) as well as natural stressors
(e.g., nutrients, temperature). Therefore, while this test
provides a comprehensive assessment of overall water gquality, the
variability associated with the results makes it more difficult
to interpret relative to the dredging operation specifically.

For example, 12 of the B4 tests showed no reproduction (<1
cystocarp) at any station, ineluding NBH-5, therefore, the test
results were only interpretable for 72 days. ©On 3 of these 72
days, cystocarp preduction was less than 50% that at NBH-5, the
criterion value at NBH-4. Howaver, on one of those days, this
criterion was not exceeded at either NBH-1, -7, or -2, therefore,
that day’'s effect cannot be attributed to the dredging operation.
The fact that sub-lethal effects wera obeserved in only 2 out of
72 tests (less than 5%) at NBH-4 indicates that any sub-lethal
effects due to the remedial dredging operation had a minimal, if
any, impact on Buzzards Bay.

Einncdumulatiun

PCE accumulation in mussels is shown in Figures 2-5 (NBH-2) .,
2-6 \NBH-4}, and 2-7 (NBH-5). The mean and standard deviation
for the three operational phases (preoperational, operational,
postoperational) are summarized in Table 2-3. The criteria of a
statistically significant increase (a=0.01) in mussel PCB
concentration during operational dredging relative to
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preoperational concentrations, at stations NBH-2 and NBH-4, was
never exceeded. There was a statistically significant decre
observed .t erence site (NBH-%) during t remed
however, this is probably an artifact of two ve
preoperational deployments. Typical seasonal VdLLabwllLy can be
seen during all phases of the hot spc .1__ remediation a t . all
stations, including the clean collection site in East Sandwich,
MA (Day-0, Figure 2-8). This wvar dhm]xly is most llkely
attributable to spawning, where lipid-rich gametes increase and
decrease during the ve

To date, four postoperational deplwwmbntﬂ have been
conducted. At stations NBH-2 and NBH-5, no increase in PCB
i >dﬂﬂnmL1dt’mn has been observed. At station NBH-4, a
statistically significant increase was observed. While the cause
of this lnc:easm is unknown at the time, it is unlikely that it
is attributable to the Hot Spot remediation. If this were the
case, an increase also would be expected at NBH-2 which is much
closer to t actual remedial area. This situation will cont
to be monitored over time. Mussels will be deplmy 1 twice
at these same sites to provide an integrated assessment of
column PCB concentrations as outlined in the NBH Long-term
Monitoring Plan (Nelson et al., 1996).

<

D. Concl

QIS

Based on an analysis of all the hot spot water quality
monitoring data relative to the initial project decision
cri the rem lging ope ion was comg 1 within
the ac able limi ;@d to by EPA, COE, and the Commonwealth
of Ma ﬂdeJUS@LLu. was a minimal net transport of PCBs
during 1nq nrr:k -, well below the level calculated
redq 3 ional dredging in the lows harbor. During
remeiiatiun” Lhexe were no acute toxicity effects that could be
attributed to the dredging operation. PCB bicaccumulation in
muls s was not significantl : - than pre- or pos
ional deplc oyments . These x -5 indicate that e hot
remedial dredging operation had a minimal environmental
= on New lford Harbor and Buzzards Bay. In light of the
th“: a significant amount of PC were removed during thi
i dredging, this operation was successful.

Lo

[
0

]

E o~
2-21



	Report on the Effects of the Hot Spot Dredging Operations, New Bedford Harbor Superfund Site
	Table of Contents
	List of Figures and Tables
	I.     Executive Summary
	II.    Summary of the Environmental Effects of the Hot Spot Dredging Program
	III.   Summary of the Effects of Dredging and CDF Disposal on Air Quality
	IV.  Summary of the Effects of CDF Effluent on Water Quality
	V.   References
	Appendix A - Biological Data
	Appendix B - Airborne PCB Data Base
	Appendix C - PCB, Copper and Lead Water Quality Data Presented Graphically



